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BAYSHORE WATERSHED SEDIMENT CONTROL PROJECT 
FINAL REPORT 

KOSCIUSKO COUNTY, INDIANA 
 
 
 
1.0 PROJECT DESCRIPTION AND PURPOSE 
 
The Bayshore project area is named after an embayment at the south end of Lake Wawasee in 
Kosciusko County, Indiana (Figure 1). The Bayshore area accepts drainage off approximately 
105 acres of primarily agricultural ground (Figure 2).   The drainage begins as ephemeral flows 
off agricultural fields and becomes a permanently flowing channel after passing under 850 East 
Road through a 24-inch diameter culvert.  From there the channel meanders through a wetland 
area and through another culvert under a residential property and Hatchery Road before 
emptying into a channel of Lake Wawasee approximately 380 feet east of 850 East Road.    The 
total channel length including the ephemeral grassed waterways is approximately 3,700 feet. 
 
The project intercepts the drainage prior to 850 East Road, as it turns from an ephemeral flow 
into an intermittent flow and filters it through a series of restored wetlands and existing open 
water ponds in an attempt to significantly reduce the sediment loading to the Bayshore channel.  
The purpose of the project is to trap sediment coming from the upper watershed and allow the 
majority of the sediment to be removed and to be disposed before it reaches Lake Wawasee.    In 
addition to this project, our recommendation to Wawasee Area Conservancy Foundation 
(WACF) was to work with the existing landowner in the upper watershed to enroll the 
agricultural fields in the Conservation Reserve Program.  Alternatively, WACF should pursue 
the purchase or long term lease of the agricultural fields above the ponds and wetlands and 
restore them to grass or trees. Following this recommendation would eliminate the need for long-
term maintenance on the proposed project. 
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Figure 1. Bayshore project location map Kosciusko, Indiana. 
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Figure 2.  Bayshore project area drainage area of approximately 105 acres. 
 
 
2.0 STATEMENT OF THE PROBLEM 
 
The Bayshore area of Lake Wawasee has reportedly received heavy loads of sediments for many 
years, prompting the feasibility study.  HARZA (2001) reported that approximately 3 tons of 
sediment was generated from the 74 acres of agricultural fields draining to the Bayshore 
wetlands during each 2-year storm event. The same size storm event generated approximately 19 
cubic feet per second flow according to HARZA’s calculations. The source of the sediments are 
the agricultural fields in the upper watershed consisting of Crosier loam, Metea loamy sand, 
Riddles fine sandy loam, and a complex of Riddles, Ormas and Kosciusko sandy loams ranging 
from 1 to12 percent slopes (Figure 3).   Twelve percent slopes on any of these soils are highly 
erodible. 
 
Narrow grassed waterways (approximately 2-3 meters wide) have been established in the upper 
fields which then lead to a wooded ravine.  The ravine empties into a wetland complex west of 
850 East Road onto property recently purchased by the WACF.  Prior to the WACF purchase of 
approximately 8-acres at the southwest corner of 850 East and Hatchery Road, two ponds were 
constructed in the wetland (estimated construction date late 1970’s).  The spoils from the pond 
construction were spread into wetlands adjacent to the ponds.  HARZA (2001) targeted the 
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wetlands and ponds west of 850 East Road as a potential sediment trap/detention area to treat the 
sediment coming from the fields.  The proposed project was unacceptable to the landowners. 
Subsequently, WACF acquired the property including the ponds and the majority of the 
remaining wetland, to allow the proposed project to be implemented.  
 

 
Figure 3.  Soils map of the Bayshore watershed. 
 
 
3.0 DESIGN RATIONALE 
 
A group consisting of WACF members, Indiana Department of Natural Resources (IDNR) Lake 
and River Enhancement (LARE) staff, and JFNew met on site to generate ideas and a general 
plan agreeable to all parties at the beginning of the project. Based on the general principal that a 
reduction in velocity of flowing water will cause sediment to drop out of suspension, the group 
came up with a four step treatment system that included a forebay/sediment trap at the southwest 
corner of the western pond, a vegetated first pond, a restored wetland filter, and then the final 
eastern pond acting as a polishing pond for ultra fine sediments.  The resulting treatment train 
would allow for heavy sediments like sand to be removed in a smaller, accessible sediment trap; 
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that could be easily maintained, while preserving the majority of the existing ponds, and 
restoring some of the filled wetlands for esthetics, ecological, and educational purposes. 
 
Based on regulatory agency feedback during the permitting process; the design was modified to 
reduce fill in wetland areas by eliminating the berm which guided the ephemeral stream into the 
treatment system.    Instead of the berm guiding the path of the water; we chose to excavate a 
swale into the partially filled wetland area that will pull the water from the ephemeral stream into 
the sediment trap.  From the sediment trap, a rock spillway leads the water into the remainder of 
the western-most pond.  The spillway increases the water velocity again, before allowing it to 
spread out into the existing pond vegetated with emergent wetland plants around its outer edge.    
Water from this pond was designed to be guided through another rock spillway into a restored 
emergent wetland to filter nutrients and catch fine particles that migrate from the pond.  Finally, 
the water was planned to be passed through the existing eastern-most pond.  This second pond 
will remain as it currently exists, without vegetation. 
 
 
4.0 DESIGN AND CONSTRUCTION SPECIFICS 
 
4.1   Wetland Restoration 
The proposed final plan includes two wetland restoration areas (Appendix A).  These areas were 
once part of the existing wetland complex but were filled with one to three feet of soil when the 
ponds were constructed.  The first area is located at the west end of the property.  It is dominated 
by the invasive reed canary grass and consists of muck fill and eroded sediments over the 
original grade.  The second area of proposed restoration is the grass field adjacent to the eastern-
most pond. The area is currently dominated by the invasive reed canary grass but shows signs of 
its previous wetland status with lake sedge beginning to gain a foothold through the fill.     These 
areas were stripped of fill material to at or near the original grades and replanted with a wet 
prairie mix (Appendix A, sheet 5 of 5).  The western most restoration area follows the grade of 
the existing topography and drains into the proposed sediment trap.  The eastern wetland 
restoration area has a grade elevation of 860.5 and drain through a rock spillway into the 
adjacent pond at an elevation of 860.0. 
 
4.2   Sediment Trap 
The sediment trap was constructed at the west end of the western-most pond.  The sediment trap 
was constructed to a depth of 8 feet in the center having 2:1 side slopes and extending to a 
maximum width of 40 feet and a maximum length of 80 feet. The spillway into the pond consists 
of rock revetment riprap having a crest elevation of 862.5.   The basin is expected to trap sand 
from the ephemeral flow of the waterway. A grassed waterway was designed to intercept the 
ephemeral flow of water in the drainage and guide it to the sediment trap.  The grassed waterway 
is designed to carry 20 cubic feet per second during the 2-year event based on Harza (2001) 
calculations.   Flows exceeding the 2-year discharge will flood into the adjacent restored wetland 
and be guided into the sediment trap as well.    
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4.3   Spillways 
There are three potential spillways built into the project.  The first is the rock spillway from the 
sediment trap into the western-most pond.  This structure was designed to hold water 6 inches 
higher in the sediment trap then the receiving pond at design elevation of 862.5.  The second is 
the rock spillway from the western pond into the wetland.  This structure has a design elevation 
of 862.0 and holds the water one foot above the design elevation of the restored wetland.  The 
proposed spillway from the wetland to the final pond has a planned crest elevation of 861.0.  
Each spillway is constructed of revetment riprap on non-woven filter fabric to prevent settling. 
 
4.4 Landowner Agreement 
The project was designed within property that is currently owned by the project sponsor (WACF) 
and thus no specific owner permission was required for the project to proceed.    
 
4.5 Permitting 
Permit applications were submitted to the U.S. Army Corps of Engineers and the Indiana 
Department of Environmental Management. Permits were obtained and can be found in 
Appendix B.    
     
4.6 Related Project Activities and Logistics 
This project was funded by a LARE grant to WACF for a project to reduce sediment loads from 
Bayshore watershed to Lake Wawasee.  Upon completion of the design report it was understood 
that WACF had already obtained funds for the construction of the project based on initial 
estimates by HARZA (2001). 
 
4.7 Estimates of Probable Cost  
The $51,234 estimate below was based on 2007 labor and materials costs with input by a local 
contractor.  Bids received ranged from $38,410 to $41,584 not including construction 
administration and oversight.  Stanger Excavating was selected to construct the project with a bid 
of $38,718. Construction oversight was completed on a time and materials basis and included the 
update of this report at a cost of approximately 3,500.00.  The total cost of the project 
construction was therefore, $42,218.00.     
 
Table 1.  Preliminary Estimates of probable cost. 
Description of Work Item Unit of Measure  #of Units Unit Cost  Total 
Mobilization/Demobilization each 2 $2,000 $4,000 
Earth work Cubic yard 1700 $6.00 $10,200
Spillway construction Cubic yard 250 $40.00 $10,000
Temporary Erosion Control  Square yard 14,000 $0.25 $3,500 
Final seeding Square yard 14,000 $0.50 $7,000 
Blanketing Square yard 960 $3.50 $3,360 
Plug or tuber Planting each 450 $3.00 $1,350 
Subtotal    $39,410
Construction contingency 15% of construction 

costs 
1 $5,709 $5,912 

Construction  Management 15% of construction 
costs 

1 $5,709 $5,912 

Total    $51,234
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5.0 CONSTRUCTION SCHEDULE 
 
The project is proposed to proceed in summer of 2007 with completion by September of 2007.  
Actual construction began the first week in August and was completed within three weeks.    
 
 
6.0 MONITORING AND MAINTENANCE ACTIVITY 
 
The project site should be monitored after one full growing season and one a year after that. 
Monitoring should consist of checking on the growth of vegetation throughout the site, including 
the emergent wetland plantings in the pond.  Ideally, a botanist would conduct transect or 
quadrat monitoring to record the percent cover of each species present.  However, to save funds, 
monitoring could consist of just noting the dominant plant species present and the overall percent 
coverage.  If the percent coverage is not greater than 50 percent in all planted areas during the 
first growing season then the areas should be reseeded or replanted to establish better cover.  
After two or more growing seasons at least 80 percent of the ground surface should be obscured 
by vegetation.   
 
The spillways should be inspected annually for displacement of rock.  If any portions of the 
spillways have been lowered (as evidenced by adjacent rock or exposed filter fabric) those areas 
should be repaired by replacing the missing rock with rock of larger diameter.    Areas adjacent 
to spillways (especially the strip of ground between the two ponds) should be examined for 
muskrat damage.  If the ponds are connected by burrows, some of the nutrient filtering capacity 
of the treatment train will be lost.    The muskrats, if present and causing damage, should be 
removed by a professional trapper. 
 
An inspection of the sediment trap should be conducted every two to three years to determine 
maintenance cleaning needs.  This can be determined by measuring the depth of the sediment 
trap based on the depths shown in the construction drawings or by using a graduated PVC pipe to 
measure the depth of accumulated sediments in the bottom of the pond.  After sediment fills 
more than 1/3 of the depth of the sediment trap, arrangements should be made to have the trap 
cleaned.  Material obtained from trap maintenance will be suitable for redistribution on farm 
fields or adjacent lawn areas. 
 
Prairie development on the slopes and around the pond edges will take three to five years after 
seeding to be fully established.  During the first three years the areas should be mown or burned 
annually to reduce herbaceous weeds, shrubs, and trees. Supplemental seeding with annuals is 
acceptable to increase esthetics during these first few years.  After five years the plants should be 
mature and bloom times of various forbs should be evident throughout the growing season.   
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7.0 PROJECT SUMMARY 
 
Sediment flowing to Lake Wawasee from Bayshore is derived from upper watershed surface 
erosion.   Approximately 75 acres of tilled agricultural land drain into the Bayshore wetlands out 
of a total of 105 acres in the watershed.  The original concept plan for this project was to 
construct a barrier along 850 East Road to trap sediment in the existing wetland area and utilize 
this area for detention.   The revised plans reduced the scope to allow the project to be permitted 
and allow for simplified maintenance, wetland preservation, and an educational setting.   The 
current plan includes a four-step sediment and nutrient removal process, yet ultimately, clean 
water depends upon reducing sediment from the agricultural fields in the upper watershed 
through conversion to grassland or reforestation. 
 
The four step sediment removal process designed includes a sediment trap that can be accessed 
and cleaned of heavier particles, a second settling pond for finer material, a tertiary restored 
wetland filter, and finally a finishing pond for removing suspended sediments, if any.   The 
design is based on the fact that alternately speeding up and slowing down water and running it 
through vegetated filters will remove most particulate matter. 
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APPENDIX A 
 

DESIGN PLANS 
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APPENDIX B 
 

PERMITS 



 

  

 
 
 



 

  

 
 
 



 

  

 
 
 



 

  

 
 
 



 

  

 
 
 



 

  

 
 
 



 

  

 
 
 



 

  

 




